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During spare baking process, a multilayered green sheet body 
(2) which embeds 

the wiring part is placed in-between a pair of zirconia board 

(1,3) and baked ^ ^ 

in the temperature range of Ts- Ts (Ts-30) degC. Subsequently, 
the glass 

component of insulated part is softened. 

ADVANTAGE - Reduces curvature of green sheet body, by use of 
upper zirconia 

board. Avoids generation of deformation of wiring board 
during baking. Avoids 

increase in burning shrinkage of wiring material, during 
baking . 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the ceramic 
multilayer-interconnection substrate low-temperature baking. It is related with the method of calcinating the glass 
ceramic multilayer- interconnection substrate of low-temperature baking which makes a wiring material especially low 
melting point metals, such as Ag, Pd, Pt, Au, and Cu. 
[0002] 

[Description of the Prior Art] Conventionally, the wiring substrate which makes an alumina system ceramic an 
insulating material has been used as a substrate which mounts semiconductor devices, such as LSI. However, the 
burning temperature of alumina system ceramic material was high, and since W, Mo, etc. which are a refractory metal 
as a wiring material which can be calcinated simultaneous were used, flow resistance had the problem which becomes 
high with 10 - 20mohm/** (mohm/mni2). then, Ag, Au, etc. ~ low ~ the wiring substrate using glass or a glass ceramic 
as a wiring material [****] and a low-temperature baking insulating material in which they and simultaneous baking 
are possible has come to be used Since especially a glass ceramic wiring substrate can be calcinated at about 800-1 100- 
degree C low temperature and contains the crystal phase of a ceramic as a constituent, it is excellent also in the 
mechanical strength and attracts attention recently. 

[0003] By the way, although it comes to add Pd and ** Pt to Ag, Au, or them which are used for such a wiring 
substrate, metallizing constituents, such as others and Cu, have many from which sintering start temperature becomes 
about 600-700 degrees C. On the other hand, as for the softening temperature of the glass component of a glass 
ceramic, a glass ceramic starts sintering contraction from near [ this ] softening temperature temperature at about 700- 
900 degrees C. Here, when the sintering start temperature of metallizing differs from the softening temperature of a 
glass component greatly, in order that only a metallizing constituent may start contraction first at the time of baking, a 
differential shrinkage with the glass ceramic from which the start of contraction begins at an elevated temperature 
arises. Consequently, the thing of the size which produces curvature and deformation in a wiring substrate and is 
considered as a request, and a configuration may not be obtained. Although of the same grade as the glass component 
of a glass ceramic or the method of adding the glass component which has the softening temperature beyond it can be 
considered as a metallizing constituent as the cure, it does not come to make sintering start temperature of a metaUizing 
constituent high sharply. 

[0004] In addition, ceramic boards, such as a zirconia which has a flat field, are put on the raw wiring substrate before 
being calcinated, or a raw wiring substrate [ finishing / a ** binder ], it calcinates by applying a load, and there is a 
method of suppressing curvature compulsorily. However, if it calcinates by applying a load from the stage of a raw 
wiring substrate, in the wiring substrate of big size, the problem that uniform contraction cannot be attained, and the 
problem that a wiring substrate adheres to a ceramic board may occur. Therefore, in JP,2-25277,B, it is higher than the 
softening temperature of the inorganic material to contain, and the method of performing this baking from the sintering 
temperature of a substrate, carrying out preliminary baking at the temperature of the low range, and applying a load 
next is indicated. It is a group, however, the electric conduction which a wiring material becomes from at least one sort 
in Ag, Pd, Pt, Au, and Cu also by this method ~ public fimds ~ [ when an insulating material consists of a glass 
ceramic which consists of glass and a filler of ceramic powder ] When the sintering start temperature of a wiring 
material and the softening temperature of the glass component of a glass ceramic differ from 100 degrees C or more 
greatly especially, in the stage of preliminary baking, it curves, deformation occurs and there is an already big case 
where it is uncorrectable any longer even if it performs this baking, applying a load. 
[0005] 

[Problem(s) to be Solved by the Invention] That is, in the manufacture method of the ceramic multilayer- 
interconnection substrate which makes a wiring material low melting point metals, such as Ag, Pd, Pt, Au, and Cu, and 
makes a glass ceramic an insulating material, although the difference of this invention of the temperature of the wiring 



material at the time of baking and an insulating material which carries out burning shrinkage is large, it makes it a 
technical problem to lessen the curvature of the calcinated multilayer-interconnection substrate, and deformation. 
[0006] 

[Means for Solving the Problem] Invention of the claim 1 for solving the above-mentioned technical problem the 
electric conduction which consists of at least one sort in Ag, Pd, Pt, Au, and Cu — pubhc funds — with the wiring 
section formed by the group In the manufacture method of the ceramic multilayer- interconnection substrate which 
consists of the insulating section formed by the glass ceramic which consists of glass and a filler of ceramic powder 1) 
When softening temperature of the aforementioned glass is set to Ts (degree C) for the green-sheet layered product by 

whichAe-wiring section-was-printed^(T-s-30)-Let-the-manufacture method'of the 

substrate characterized by having this baking process of calcinating the preliminary baking process and the 2 
aforementioned preliminary baking object which calcinate at the temperature of the range of -Ts and are used as a 
preliminary baking object, applying a load be a summary. 

[0007] Invention of a claim 2 is invention of a claim 1, and relates to what has the resistance section containing the 
metal which becomes a ceramic multilayer-interconnection substrate fi"om at least one sort in Ru, Pd, W, Mo, La, Ta, 
and Nb, or its compound. 

[0008] Invention of a claim 3 makes a summary the manufacture method of the ceramic multilayer-interconnection 
substrate according to claim 1 or 2 characterized by softening temperature :Ts of the aforementioned glass being 700- 
900 degrees C. 

[0009] Invention of a claim 4 makes a summary the manufacture method of the ceramic multilayer-interconnection 
substrate any one publication of the claim 1-3 characterized by the aforementioned load being the range of 1 .0 - 6.0 
g/cm2. 

[0010] the electric conduction which consists of at least one sort in Ag, Pd, Pt, Au, and Cu here - public fimds ~ 
although a group consists of a simple substance of Ag, Pd, Pt, Au, and Cu, it contains what is an alloy containing others 
and two or more sorts of them For example, in Ag simple substance, when migration nature poses a problem, the thing 
which is the alloy of Ag and Pd and which is the becoming composition Ag80-Pd20 can be used. Moreover, it can be 
adapted, or it consists internal wiring of an Ag simple substance with high conductivity, when a wiring substrate has a 
multilayer interconnection when using a Ag-Pd alloy with few Pd contents and using the alloy which becomes AgSO- 
Pd20 for migration prevention for surface wiring, or when wiring materials differ for every wiring layer. 
[001 1] Moreover, the glass constituent may be suitably added in order for the wiring section to raise these degrees of 
sintering and compactness in addition to the above-mentioned simple substance of Ag, Pd, Pt, Au, and Cu, and an 
alloy. Further, this glass constituent eases the differential thermal expansion (thermal stress) to the insulating section of 
the wiring section in the case of the cooling process of a baking process, curves and also has the work which makes 
deformation small. As such a glass constituent, borosilicate glass (B-203-Si02 system glass), alumino borosilicate 
glass (B-203-Si02-aluminum203 system glass), a material homogeneous as the insulating material of a ceramic 
multilayer-interconnection substrate, etc. can be used, in addition, a glass constituent ~ electric conduction — pubUc 
fimds - a group or this electric conduction - public fimds ~ it is desirable to carry out 1-10 weight section addition to 
the alloy 100 weight section of a group This is because the purpose of the above-mentioned glass constituent addition 
cannot be attained as it is under 1 weight section. On the other hand, if 10 weight sections are exceeded, since the 
resistance of the wiring section will become high, it is not desirable. Furthermore, in the wiring section formed in the 
surface of a wiring substrate, since a glass component deposits on the maximum front face or a glass component covers 
the maximum front face of the wiring section on it, it is not desirable. 

[0012] With the resistance section containing the metal which consists of at least one sort in Ru, Pd, W, Mo, La, Ta, 
and Nb, or its compound, it is used by the multicomputer system which added glass material suitably in order to raise 
the degree of sintering in low temperature further and to raise adhesion with an insulating material further including the 
metal which consists of at least one sort in Ru, Pd, W, Mo, La, Ta, and Nb, or its compound. As a compound, the oxide 
of the above-mentioned metal, a siHcide, a nitride, a boride, etc. are used. As a glass material, borosilicate glass (B- 
203-Si02 system glass), alumino borosilicate glass (B-203-Si02-aluminum203 system glass), a material 
homogeneous as the insulating material of a ceramic multilayer-interconnection substrate, etc. can be used. 
[0013] The glass ceramic said here means what mixed and calcinated the filler which consists of ceramic powder, such 
as an alumina, an anorthite, a cordierite, and a silica, in the end of glass powders, such as borosilicate glass powder and 
alumino borosilicate glass powder. 

[0014] Softening temperature of the glass component said here: Ts (degree C) means the softening temperature before 
the state crystallized in part as a component of a glass ceramic, i.e., the softening temperature as raw material. 
Moreover, it is indispensable that it is lower limit:Ts-more than the temperature to which the glass component of a 
glass ceramic carries out glass transition of 30 of reserve buming temperature (Tg). And in the temperature requirement 
(Ts-30) (-Ts) which carries out preliminary baking, it is also more than the temperature to which a glass component 



gets wet HI' a filler and a wiring material moreover starts burning shrinkage. However, most glass ceramic itself is in the 
state which does not start burning shrinkage, and most substrate itself is in the state which curves and does not produce 
deformation. Melting combination is carried out, and since it is in the big state to which it curves, there is no generating 
of deformation, and the glass component moreover got wet mutually at the filler by carrying out preliminary baking by 
the temperature requirement of this invention which will be in this state, and considering as a preliminary baking 
object, it has a certain amount of mechanical strength. Therefore, in case it shifts to the stage of this baking, even if it 
applies a load, a preliminary baking object breaks or is not missing. In addition, a preliminary baking process is heating 
even the decomposition temperature of the binder used at a preliminary baking process at the low rate of a temperature 
.up,_although-a-*^-binder-process's-may-b€ estabUshed-separatelyrand-a-**-binde baking 
process may be performed continuously. 

[0015] As a load applied to a preliminary baking object, it is good to consider as 1.0 - 6.0 g/cm2. Although this has a 
difference in the buming-shrinkage grade of a wiring material and an insulating material by considering as the load 
range of this range, it is because the curvature of a multilayer-interconnection substrate and deformation can be 
lessened. It can attain by considering as the method of carrying out the load of the load here, and putting the ceramic 
board which consists of heat-resistant material, such as a zirconia which has the field where the same or larger area as 
the aforementioned student wiring substrate than this is flat, an alumina, a silicon carbide, and boron nitride, on the raw 
wiring substrate before being calcinated, or a raw wiring substrate [ finishing / a ** binder ]. When the ceramic board 
made from a zirconia is used especially, since adhesion cannot take place easily between multilayer-interconnection 
substrates at the time of baking, it is desirable. In addition, what is necessary is not to have a substrate and reactivity 
and just not to produce deformation etc. moreover in this burning temperature of a glass ceramic multilayer- 
interconnection substrate as the quality of the material of a ceramic board, except the above. 
[0016] If a load is calcinated by less than two 1 .0 g/cm here, the stress by the difference about [ of a wiring material 
and an insulating material ] a burning shrinkage is unreformable, a substrate curves, and that [ its ] to which 
deformation etc. becomes large increases, and it is not desirable. On the other hand, if a load is calcinated in the range 
exceeding 6.0 g/cm2, the case where the problem that a wiring substrate adheres to a ceramic board occurs increases, 
and it is not desirable. 
[0017] 

[Embodiments of the Invention] The example of this invention out of range is indicated as an example of comparison, 
using the example of this invention within the limits as an example for the form of operation of this invention below. 
[0018] 
[Example] 

As an example 1 - a metal powder for 13 electric conduction, Au powder of 2.0 micrometers of mean particle diameters 
was prepared in Ag powder of 3.0 micrometers of mean particle diameters, and the Ag80Pd20 alloy-powder end of 3.0 
micrometers of mean particle diameters. Moreover, as a glass constituent, it consists of borosilicate glass (B-203-Si20 
system glass), and what was ground to 1.0 micrometers of mean particle diameters was prepared. Weighing capacity 
was carried out and it mixed so that it might become 3 weight sections to the aforementioned metal-powder 100 weight 
section for electric conduction about these. Furthermore, 20 weight sections mixture was carried out to the metal- 
powder 100 weight section for electric conduction by having made into the vehicle the BCA (butyl carbitol acetate) 
solution which contains an ethyl cellulose 20% of the weight, and it considered as the metallizing **-strike. In addition, 
the sintering start temperature of the metallizing constituent produced in this way was 600-650 degrees C. 



[0019] 
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[0020] Next, the ceramic green sheet was prepared separately as follows. Alumino borosilicate glass powder and 
alumina powder were prepared as ceramic raw material powder. Weighing capacity of each oxide powder was carried 
out, and it mixed so that it might become Zr02:l% of weight rate Si02:43%, 203:28% of aluminum, B-203:8%, 
MgO:8%, and CaO:12%, and after melting, alumino borosihcate glass powder was quenched, was made into the shape 
of a caret, was ground further, and it was produced so that it might be set to 50% particle-diameter (D50) 
=5micrometer. This glass transition point in the end of a glass powder was [ 770 degrees C and the softening 
temperature (Ts) of 718 degrees C and the surrendering point ] 890 degrees C. On the other hand, what is 
D50=3 micrometer was prepared with the commercial alpha-alumina powder of low soda as alumina powder. 



_ [002 I JJFhe acrylic resin of an ethyl-methaerylate system was prepared as a binder. Next,'weighing capacity was carried 
out and the above-mentioned end of a glass powder and alumina powder were put into the pot made from an alumina so 
that it might be set to 6:4 by the weight ratio and might be set to 1kg in a total amount. Furthermore, it considered as 
the solvent, and as lOOg and a plasticizer, DOP (JI octyl phthalate) was put in to 50g, 5g of dispersants was put in for 
200g and the aforementioned acrylic resin to the above-mentioned pot, and MEK (methyl ethyl ketone) was mixed for 
10 hours. In this way, the slurry for ceramic green-sheet fabrication was obtained. The ceramic green sheet with a sheet 
thickness of 0.4mm was obtained by the doctor blade method using this slurry. 

[0022] Next, the raw wiring substrate of the three-layer laminated structure of a ceramic green sheet was produced as 

follows_using-the-above=mentioned-metallizing-*-*-strike-Fir^ 

wiring and the inner layer was Ag wiring, and the meta-RAIZUPE-strike was screen-stenciled to a circuit pattern from 
which the wiring thickness of about 20 micrometers, and the line width of face / line interval after baking are set to 100 
micrometers, and it dried at 120 degrees C. Next, the laminating of these ceramic green sheets was carried out, and it 
cut on 54 moremm square, and considered as the raw wiring substrate. Next, the holding time of the maximum 
temperature which performs a ** binder with 250 degrees C and heat treatment of 10 hours among the atmosphere, and 
shows a raw wiring substrate in the atmosphere subsequently to Table 2 performed preliminary baking with heat 
treatment called for 12 minutes. Next, the zirconia board was put on the preliminary baking object, and 950 degrees C 
and heat treatment of 3 hours performed this baking so that the load shown in Table 2 might take after cooling. In 
addition, at the preliminary baking process, the raw wiring substrate carried another zirconia board on the preliminary 
[ having calcinated / the amount of curvatures installs on the flat zirconia board of 2 or less micrometer/cm, and / and 
installed on this zirconia board continuously ] baking object, and this baking was performed at it (refer to drawing 1 ). 
In addition, the zirconia board to which a load is applied also curved and that whose amount is 2 or less micrometer/cm 
was used. 



[0023] 
[Table 2] 
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[0024] The curvature of the obtained wiring substrate was measured on the diagonal line in a rear face without the 
wiring section. Measurement was measured with the surface roughness plan, and the maximum of the curvature of the 
wiring substrate when tracing the diagonal line estimated it, and it indicated this to Table 2. As shown in Table 2, in the 
examples 1-13 which performed preliminary baking in this invention range, the maximum of curvature was 42 
micrometers or less, example 1- which the temperature of preliminary baking performed at 10-degree-C low 



temperature ^frorn the softening temperature of a glass component especially — 4 and 13 were excellent in curvature few 
That whose loads are fiirthermore two or more 2 g/cm was excellent. In addition, in these examples, there were no 
problems, such as adhesion, between a substrate, and an underlay or the zirconia board of main **. 
[0025] As shown in one to example of comparison 6 table 2, the substrate was calcinated by the reserve burning 
temperature of this invention out of range, or the load. In the example 1 of comparison whose reserve burning 
temperature is below the temperature of this invention, adhesion had occurred between zirconia substrates after this 
baking. Moreover, in the example 2 of comparison whose reserve burning temperature is more than the temperature of 
this invention, curvature was as large as 52 micrometers. Moreover, the load of curvature was as big as 68 micrometers 
in the example 3 of co mparison,below,the-range o£tMs-invention-and-there-were-few-effects'of"a"^^^^ 
hand, in the example 4 of exceeding [ a load ]-range of this invention comparison, adhesion occurred between the 
substrate, the underlay, or the zirconia board of main **. In addition, in the examples 5 and 6 of comparison which did 
not perform preliminary baking, it became big curvature 58 micrometers or more. 

[0026] as example 14Ru02 (0.15 micrometers of mean particle diameters), and a glass constituent — borosihcate glass 
(B-203-Si20 system glass) ~ it is a thing and what was made into 1 .0 micrometers of mean particle diameters was 
prepared Glass constituent 20 weight section mixture of these was carried out to the Ru02 powder 100 weight section, 
20 weight sections mixture was carried out to the Ru02 powder 100 weight section by having made into the vehicle the 
BCA solution which contains an ethyl cellulose 20% of the weight fiirther, and it considered as the ******-strike. This 
******-strike was screen-stenciled to inter-electrode [ which was formed with the meta-RAIZUPE-strike ] on the 
ceramic green sheet which becomes a surface. Except forming the resistance section in a surface green sheet, the raw 
wiring substrate was formed like examples 1-13, and it calcinated and evaluated. The curvature of the obtained 
substrate is 35 micrometers, and there were no faults, such as adhesion, between zirconia boards. 
[0027] 

[Effect of the Invention] the electric conduction which consists of at least one sort in Ag, Pd, Pt, Au, and Cu ~ public 
fimds — with the wiring section formed by the group the ceramic multilayer-interconnection substrate which consists of 
the insulating section formed by the glass ceramic which consists of glass and a filler of ceramic powder ~ or the 
electric conduction which consists of at least one sort in Ag, Pd, Pt, Au, and Cu ~ public fiinds ~ with the wiring 
section formed by the group The insulating section formed by the glass ceramic which consists of glass and a filler of 
ceramic powder, In the manufacture method of the ceramic multilayer-interconnection substrate which consists of the 
resistance section containing the metal which consists of at least one sort in Ru, Pd, W, Mo, La, Ta, and Nb, or its 
compound 1) When softening temperature of the aforementioned glass is set to Ts (degree C) for the green- sheet 
layered product by which the wiring section was printed, (Ts-30) By having this baking process of calcinating the 
preliminary baking process and the 2 aforementioned preliminary baking object which calcinate at the temperature of 
the range of -Ts and are used as a preliminary baking object, applying a load A slack preliminary baking object can be 
acquired for curvature to be small and carry out the load of the load moreover, and a sintered compact with little 
curvature can be obtained by therefore calcinating on this preliminary baking object, applying a load. When the 
softening temperature of the glass component of glass ceramic material differs from the sintering start temperature of a 
wiring material greatly and burning-shrinkage behavior differs greatly especially, the curvature of a ceramic multilayer- 
interconnection substrate and generating of deformation can be suppressed. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the ceramic multilayer-interconnection substrate characterized by providing the 
following, the electric conduction which consists of at least one sort in Ag, Pd, Pt, Au, and Cu ~ public fimds - the 
wiring section formed by the group This baking process of calcinating the preliminary baking process and the 2 
aforementioned preliminary baking object which calcinate the green-sheet layered product by which 1 wiring section 
was printed at the temperature of the range of -(Ts-30) Ts, and use it as a preliminary baking object in the manufacture 
method of the ceramic multilayer-interconnection substrate which consists of the insulating section formed by the glass 
ceramic which consists of glass and a filler of ceramic powder when setting the softening temperature of the 
aforementioned glass to Ts (degree C), applying a load. 

[Claim 2] The manufacture method of the ceramic multilayer-interconnection substrate characterized by providing the 
following, the electric conduction which consists of at least one sort in Ag, Pd, Pt, Au, and Cu ~ public fUnds -- the 
wiring section formed by the group The resistance section containing the metal which consists of at least one sort in 
Ru, Pd, Mo, W, La, Ta, and Nb, or its compound. In the manufacture method of the ceramic multilayer-interconnection 
substrate which consists of the insulating section formed by the glass ceramic which consists of glass and a filler of 
ceramic powder 1) This baking process of calcinating the preliminary baking process and the 2 aforementioned 
preliminary baking object which calcinate the green-sheet layered product by which the wiring section and the 
resistance section were printed at the temperature of the range of -(Ts-30) Ts, and use it as a preliminary baking object 
when setting softening temperature of the aforementioned glass to Ts (degree C), applying a load. 
[Claim 3] Softening temperature of the aforementioned glass: The manufacture method of the ceramic multilayer- 
interconnection substrate according to claim 1 or 2 characterized by Ts being 700-900 degrees C. 
[Claim 4] The manufacture method of the ceramic multilayer-interconnection substrate any one publication of the 
claim 1-3 characterized by the aforementioned load being the range of 1.0 - 6.0 g/cm2. 
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